























PRS errs errr Ty Pr rrr 
Perry 


ERICAN. 


CIENTIF 























Ie 








Ee 
















































A POPULAR ILLUSTRATED WEEKLY OF THE WORLD’S PROGRESS 
Yok C1 No. 2 | NEW YORK, JULY 10, 1909. | 10 ORNS 8 con 











eee. 
SPERSIDS LS Hie 


Recep 


~~ westeemen 
6 EPR, om 





Ps 
1 tH, 
pesenabinal 
Heh) LL Lee 


oa 


t a OATS ary SC/ENTIFIC Rue 107 } 














This machine, 80 feet high and capable of exerting a crushing pressure of 5,000 tons, is being built for the testing laboratories of the United States Geological 
Survey. It will be used to test the breaking strength of stone, brick, and concrete and of large steel columns for bridges and buildings. 
The two members shown are chord sections of the Quebee and Queensboro bridges. 


GIANT TESTING MACHINE FOR DETERMINING THE STRENGTH OF STEEL COLUMNS.—{See page 26.) 
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rity as has bec hown | the New H 


v : egularly making the rur 
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venience ! regularit rvice the electr has 
ho a a led superior ver the steam serv 
nd it is conceivable that the 1 tages are such as 
to more than offset a nereased t due to the heavy 
mit outlay it ertainly ficant that although 
f mect 1. electrical. and eed ll] the physica’ 
element t installations en made public 
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DRYDOCKS FOR OUR BIGGEST BATTLESHIPS. 








>) u tne a placement: of ts battle hips to 
f ) I tl United States government has pro 
ed 4 ship hich far exceeds the largest contem 
por y battleship built or building of any foreign 
I not even exclud G Britair If the new 
g re ted ipidity equal to that of 
+} foreig1 rvies r possess he Wyom 
nd r siste é me ¢ the mpletion 
te irgest 1 most powerful battleships afloat 
This extraordina ea n si b s with i 
s that « he provision of drydocks capable « om- 
datit hese monster Sé t mere hen they 
é led to the splacer bu el as the 
lit Oo t terrifi yvounds ch ¢€ I i ictorious 
Lore ught the f ¢ s | ind t receive the 
ess I ! SOI ‘ I elow her 
ixil 
’ ( R nd 
( t t Ss 
( I I é eastern | 
( t I< S h ‘ i ble for 
é D1 inoug ss, and four are in 
é ~ 7 this estimate ! dit bot! 
rnme locks and those owned by private s 
l O s oast t re six s mal g 
eigh hose dept 1 entra | 
‘ ey at ten ships , 
structio or re omple 
e requis ; { 
wn docl < by 
first <« tute tha dimanatans ‘ 
He ea be 9 j < 
( d disp nent s ss that 
1 t} eng Re At ent t 
) I ‘ the sills ( st } 
3 ‘ ff ‘ \\ ! ver 
s é lisplacer t t gh 
' n the f f . 1 to spare 
1 s ft | . | her ar 
é ( I sa | i } ) 
‘ | Yo f 
< ie s Pa ‘ ( ( t 
) t et Sc t 1 
I Pearl | l t | it Ha 
\¢ S el 5 Ss I i 
I é rhe e « the l kk s 
nina ither too narrow or sl ( to admit 
t W fu 1 draft ne n¢ do« 
l re no inder construction or have lately been 
ympleted were originally designed to take a battle 
s p ot al Size but the dimensions of our sl ps have 
reased so ra lly that it becomes ar nteresting 
quest 1 as to hat earance of breadtl ind depth 
these 1 offer f any in docking the 
Wyoming 
Vv lersta that the Bureau of Yards and Docks 
is been ende ring to keep pace with the vork of 
e Bureau of Construction and Repair and that de 
ns have é m fied as far as possible to meet 
the ne onditions. The most important consideration 
is that of depth ince the injuries which a warship 
must suffe nh an engagement will in ail probability 
nvolve i ertain amount of perforation of the hull 
d starting of seams, at or near the waterline, and 
he ent e of more ¢ ess water, involving a pro 
I é raft of the I Inad 
: s affecting tl British navy 
eer estimates that if the 
el oo! one f the British Dreadnoughts of 
1) tons displacement were flooded, her displace- 
ment would be increased about 2,500 tons and about 
five feet would b idded to her draft and if the 
engine room and side compartments were also flooded 
the ] ft vould be increased seven feet above the 
lraft of 26 feet It is conceded to be possible 
‘ ‘ . t} nes t be also flooded in addition 
o the engine and boiler rooms and the ship still re 
main afloat; in which case the displacement would 
be reased from 20,000 to 32,000 tons and the draft 
rom 26 to 38 feet 
Now at her mean draft our own “Florida” draws 


8 feet, and at full load displacement about 30 feet 
It is conceivable that at the close of a fierce engage- 
ment witl i Dreadnought” of her own power, W hose 
guns we served |} such well-trained crews as are 
found in the navies of one or two of the leading naval 
powers, the “Florida even if victorious, might get 


k into harbor drawing 35 or 36 feet of water In 


this condition she would be barred from every one of 


the drydocks which we at and before 
docked temporary 


part of the 


present possess, 


she could be cofferdams would have 


to be built and a wate! 
It may be 


to give to a 


pumped out 
that it is 
a greater depth than that of the 


said in answer to this useless 


drvdock 
which it is 


entrance channels to the harbor or port in 
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The well 
the existing channel depths would be 
As a fact, the 
important 


point would be taken, if it were 


the 


lepths for all time matter of entrance 


nels of all of the harbors of this coun- 


try are certain to be continually deepened in response 


to the demands of navigation 
Né W York has 


in the 


The entrance channel to 


been deepened from 32 to 40 feet; and 


onstruction of whether for govern- 
the future 


construction of all first-class dry: 


drydo« ks, 


ment or private yards, a due regard for 


hould lead to the 


docks with depths over sills and widths at 


entrances 
ater than the 


for. At the 


needs of the hour would seem to call 


same time it is only just to the Bureau of 


Yards and Docks to state that our present drydock 
accommodations are fairly comparable with those of 
the ther eading powers 


THE RAILWAYS OF THE WORLD. 


America still continues, by a wide margin, to lead 


the world in the extent of its railway system. Out of 
a total of 594,867 miles of railroad in the whole world, 
68,058 miles are located in North America. This is 

ittle less than the total for the three continents 





Africa Europe having 199,385 


ind Africa 18,519 


ind 
miles, a 








tota 274,198 mile for the Old World South 

Ame i has a total of 34,911 miles, and Australasia 

of 17,700 miles of railroad, which added to the figures 

r North America, make a grand total for the New 

World of 1669 miles 

The bove figures form part of a report compiled 

I e Prus Ministry of Public Works, for the 

ear ” hic] that, compared with the pre- 

S year, the largest percentage of increase is that 

ile ( 7 per cent in Africa, followed by 

7,637 S, al ease of per cent, in North Amer- 

1 al 7 miles, representing an increase of 1% 

per cent in Europe The greatest amount of construc- 

tior Europe countries was that in Russia, where 

( , es of new track were built: France was next 

1 mile ind Germany built 411 miles. The 

largest litions in Asia were made in British India, 

é ’ miles w built, China coming next with 

t In Se h Africa, the largest addition was 

I South Africa, where the mileage was in- 

, per ce I ldition of > miles 

D the de le from 1897 to 1907, there was ex- 

rao t t n he lilding of railroads 

throu t the rid, 140.137 miles of new railroad 

being t in that time, representing an increase of 

| i st ga North Amer- 

’ I stics 85 p ent of the railroads 

vning e total mileage given above show that there 

isa 1 capital invested of nearly $42,009,000,000, If 

the I ite of cost has obtained in the railroads 

f G = Ss were not available, the total out- 

! roads, from their inception to the present 

‘ t be 1 $50.000.000_000 is would rep 

resent nvestment of about $31.50 for each inhabi- 
tant of the globe at the present time. 


THE DIRECTIVE SENSE OF BEES. 


The directive sense which is possessed by bees is the 


researches made by M. Gaston Bonnier, of 


Paris, and he seems to prove that bees possess a spe 
cial sense like that of carrier pigeons Jees can fly for 
two miles from the hive and are then able to return 
after gathering their supply of honey Langstroth and 
others suppose that vision comes into play and that 
bees can see for a great distance and can also note ob- 
jects on the way so as to find their path. Others, with 


Dadant, suppose that the bees are guided by the sense 


of smell, and that they can smell flowers at distances 
miles. The author makes experiments to prove 

that bees can return to the hive thout using either 
sht or odor As to sight, he takes bees to a distance 
of 1.2 miles from the hive, in a closed box. They al- 
iys fly back to the hive when released. The same is 
true when their eyes are covered, so that sight is not 
essential. As regards odor, experiments seem to prove 


When 
head of 
of perceiving the odor, but not 


distances 
the 


ve odors at only short 


that bees perce 


a needle dipped in ether is brought near 


the bee t shows sign 
so when the needle is placed back of him or near other 
(antenne) 
the hive. 

At 600 
a supply of syrup, and 


when the organs of smell 


reans Besides 


are removed entirely, the bees will return to 


M. Bonnier makes the following experiment: 
hive he 
find it 


Such bees he marks with green-colored powder He 


feet from the places 


the bees soon proceeding to and fro to the hive. 


then places a second supply of syrup at the same dis- 
tance from the hive, but spaced at 20 feet from the 
former. Other bees are now engaged in the to and 


fro movement to this point, but these are not the same 
individuals as the still 
working on the first supply, and he marks these in red. 
We thus have 
that they can distinguish two directions which form a 


green marked ones, who are 


two distinct sets of bees, and we see 


very acute angle. We seem to have here a special di- 
rective sense which does not reside in the antenne, 
but probably in the cerebroid ganglia. Other facts 


may be cited in evidence of the directive sense of bees. 


wee 
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ENGINEERING. 
The important work of deepening the channel to 
the city of Baltimore has been sé far completed, that 
there is a depth from the city to the sea, if we except 


the crossing of York’s Spit at the mouth of Chesa- 
peake Bay, of 35 feet, and a channel width of 600 feet. 
Opposite Fort McHenry the channel is to be widened 
out to provide an anchorage for ocean-going vessels 

The increasing precipitation of the rainy season is 
having its usual effect of reducing the amount of ex- 
cavation on the Panama Canal. The rainfall in April 
May it was 9.82 inches, and the 
excavation fell from 154,649 cub‘e yards in the for- 
mer to 2,896,095 cubic yards in the latter month, There 
ic an increase, however, in the total amount of con- 
crete laid, which was 11,586 cubic yards in May as 
against 7,978 cubic yards in April 

The average speed for the transatlantic passage is 
now within 0.12 knot of the 26-knot mark. On June 
the iuretania” on her passage to the eastward 


Brow Head at 8 A. M., having made the passage 


from t Ambrose lightship, Sandy Hook, in 4 days, 
17 hours, and 21 minutes. The successive day’s runs 
ere 588. 606, 609, GOE ind 524 miles The total dis- 
tance is 2.937 knots, and it Ss covered at an average 
hourly speed of 20.55 

The new United Stat hips of the Dreadnought” 
type, among other novelties of construction will em- 
body three electri passenger elevators They will 
have a lift of a little ove feet, and they will 
be used mainly by the itch officers whose duty takes 

em from f Ol fireroor The elevators are 
rendered I at there are no doors 
between f ( ships. The first ele 
vator to United States navy was in- 
. ed o1 t p “Solace” during the Span- 

ir 


off in business in 1908 made 


itself felt t fic through the Suez Canal. Dur- 
gz 1908 re 1 through the canal 3,795 vessels 
of 3.633.283 tons net, a decrease of 472 vessels and 
1,095,151 tons compared with 1907 There was an 
nerease in the e of the individual type of vessels, 
nd the a ge time of passage, seventeen hours and 
nty-four nutes, was the best that had been made 

in any s he na opened 
It is understood that majority both of the Cana- 
dia Amie Cor sioners of the International 
v s Commissior ill recommend that a dam 
be lilt on the Niagara River, opposite Buffalo and 


Fort Erie, for the purpose of raising the level of Lake 
Erie In the autumn of every year there is a fall of 
ibout two feet in the level of the lake. This reduc 


tion of available navigation depth seriously affects the 





shipping interests; and with the increase in the size 


of vesse 


ls it is becoming a menace to navigation. The 
estimated cost of the dam is about $5,000,000. 


The growth in size of steamships and in the cost 


of lal of their construction has 





or and the materi 
caused a great increase in the total cost of trans- 
atlantic steamships during the past decade. Thus the 
Kaiser Wilhelm der Grosse,” 1897, cost a little over 
$2,500,000: the “Oceanic.” 1899, $3,000,000; the 
Deutschland,” 1900, $3,250,000; and the “Kaiser Wil- 
helm IT,” 1903, $4,060,000: while the estimated cost of 
the “Mauretania” is $6,750,000 The most fruitful 
cause of the increase in cost has been the effort in 
each ship to outdistance her predecessor in speed. This 
has led to an increase in the engine power from 30,000 
in the “Kaiser Wilhelm der Grosse” to 70,000 in the 
Mauretania.” 

An engineer who has recently made a tour of the 


wate 


rways of the Middle West, to gather data rela- 
tive to proposed waterway improvements, informs us 
that he was astonished to find what a large amount 
of freighting is done by individual storekeepers and 
smaller merchants in launches propelled by internal- 
comubstion motors. The country storekeeper, living 

the banks of rivers and canals, has found that he 


is own freight from the wholesale dealer 


can ship | 
and distribute it to his retail customers by motor 
boat, at a cost far below that of any other available 





s of conveyance. There is in this fact a sugges- 
tion of future usefulness for abandoned canals in 
which the draft is limited. 

Frequenters of the classic Battery Park at the south- 
ern end of Manhattan Island were forcibly reminded 
of the palmy days of “America” cup racing, when 
they saw a gang of Park Department riggers hoisting 
into position a new flagpole, which turned out to be 
nothing more nor less than the mast of the old cup 

I Constitution.” The lower mast is built of 


te a is, of course, hollow. Telescoping into this 

the wooden topmast. The foot of the mast is bolted 
to a ma of concrete, and the truck of the topmast 
from which the flag flies is about 165 feet above the 
8ea ill In the rigging of the mast Herreshoff tried 
a ne vstem of double crosstrees. Breakages of the 
mast were frequent, and he subsequently, in the “Reli- 
an eturned to the old system of single crosstrees. 
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ELECTRICITY. 

A novel grounding device is now in the market, 
which is made up of a number of double convex disks 
secured to a central rod of a conductive material. The 
disks are non-metallic, but are formed of absorbent ma- 
terial which retains moisture. The advantage of this 
grounding device is that it is not affected by acids or 
alkalis, so that it provides a permanent ground con- 
nection of high capacity. When the device is placed in 
the ground a pailful of strong brine is poured over it, 
and as the earth is filled in over the disks, more salt 
water is added, so as to increase the conductivity of 
the surrounding earth. 

The recent agitation in the Southern States in favor 
of electric headlights on locomotives has led to the 
design of several very efficient turbo-generator sets of 
such design that they can be placed directly on the 
locomotive boiler and be driven by steam taken from 
the boiler. A very compact outfit of this type was ex- 
hibited at the recent Master Car Builders’ and Master 
Mechanics’ conventions in Atlantic City. The turbine 
is of the impulse type, consisting of a single wheel, 
provided with re-entrant paths for the steam, which 
receives nearly its total expansion at the nozzles. One 
model shown was directly connected to the headlight. 
It supplied a current of 25 amperes at a tension of 30 
volts 


A miner standing at the bottom of a shaft 2,500 feet 
below the surface of the ground in the Clear Creek dis- 
trict, Idaho, can carry on a telephonic conversation 
with Chicago, says the Electrical Review and Western 
Electrician. However, only a miner can telephone in 
such surroundings, owing to the noise of the drills 
and other machinery in operation all about. The tele- 
phone instruments used in the mine are of special con- 
struction to protect them from dampness. There is a 
regular telephone system connecting over one hundred 
mines in the Idaho Springs district, all of which mines 
are tapped by an underground railway through which 
the telephone wires run. 


The first electric locomotive for the Detroit River 
tunnel has been completed. This locomotive has a 
weight of 199,000 pounds. It is of the articulated type 
It is provided with four motors, each adapted to de- 
velop a tractive effort of 9,000 pounds at 12 miles per 
hour. The maximum speed of the locomotive is 35 
miles per hour. It is provided with the multiple-unit 
type of control, the motors being so arranged that 
they may be operated four in series, four in parallel, 
or two in series and two in parallel. The system of 
control makes it possible to start a train so gradually 
that the motion is almost imperceptible. This loco- 
motive is one of six which have been ordered for the 
tunnel, and is designed for use in hauling both passen- 
ger and freight trains. 


As a substitute for large condensers using paper, 
glass, or mica for the dielectric, an electrolytic con- 
denser has been devised, which consists of aluminium 
electrodes immersed preferably in ammonium bor- 
ate. Magnesium or tantalum electrodes can be used, 
but aluminium is preferred because it is cheaper. 
The current acting upon the metal causes it to be 
coated with a thin layer of oxide, but this oxide is 
very porous, and in the pores a gas is formed which 
serves as a dielectric between the metal and the electro- 
lyte. The resistance of this gaseous dielectric in- 
creases with the tension up to a certain critical point. 
Experiments have been made with various electrolytes, 
and it was found that the critical tension with sulphate 
of soda was 40 volts, permanganate of potassium 112 
volts, bichromate of potassium 122 volts, silicate of 
soda 415 volts, citrate of ammonia 470 volts, borate of 
soda 480 volts, and citric acid 535 volts. The best ef- 
fect was that of ammonium borate with a critical ten 
sion of 403 volts. There was quite a loss of current 


with tensions above 90 volts 


One of the principal problems considered by the In- 
ternational Meteorological Conference in London last 
week was the question of wireless marine weather re 
ports. Prof. Willis L. Moore, representing the United 
States, urged the necessity of adopting regulations 
that will compel a ship beyond a certain tonnage to 
carry wireless instruments and operators and to take 
at noon Greenwich time a daily observation of the 
weather. Observations received by a ship would be 
transmitted to other vessels so that by means of such 
relays the weather conditions over the entire ocean 
would in a few minutes reach the central meteorologi- 
cal offices in the United States, England, France, Ger- 
many, and other interested nations. Forecasts could 
then be made and distributed to the vessels by wire- 
less telegraphy. It is believed that a universal system 
such as this would be a great factor in saving life and 
property both on land and at sea. The conference has 
adopted an international weather signal code. Here- 
tofore American vessels have used flags by day and 
lights by night to convey storm warnings while other 
nations have used balls and cones. Now any one will 
be able to read the weather signals, no matter what 
his nationality may be. 
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SCIENCE. 

According to a recent report of the biological survey 
of the Department of Agriculture, rats destroy annu 
ally $100,000,000 worth of American grain. It is esti 
mated that one rat will eat 60 cents’ worth of grain 
in a year, while of oatmeal it will consume $1.80 worth 
Rat-proof construction, especially the use of concrete 
foundations, is urged, as well as some rational method 
of disposing of garbage and storing food 

Prof. John A. Brashear of Allegheny calls attention 
to a peculiarity of the solar eclipse of June 17th Kor 
a few seconds it was an annular eclipse, then i total 
eclipse, and finally an annular eclipse again Al 
though we have records of annular eclipses for four 
hundred years, and of total eclipses for thousands of 
years, Prof. Brashear maintains that this is perhap: 
the first occurrence of the kind 

The excavation of the Menelaon, the reputed tomb 
of Menelaus and Helen, has brought to light some 
interesting Mycenwan relics, among them traces of 
frescoes, fragments of pottery, bronze and lead votive 
offerings, beads, double-headed axes, terra-cotta ob 
jects, and the like. The Menelaon itself was probably 
built about 5 B. C., in other words, six hundred years 
later than the traditional period of Menelaus 

Dr. William Tell Kudlich has brought to the notice 
of the Health Board of Hoboken, N. J., a plan for ex 
terminating the mosquito, which consists in planting 
mosquito-ridden tracts with arzolla. The plant is a 
native of Africa. It in a short time covers marshy 
land with a layer three inches thick, thus both suffo 
cating mosquito larve and preventing the living in 
sects from depositing their eggs in the water. The 
plant is said to have been used with some success in 
the German colonies of Africa 

In a process recently patented in Germany, for the 
regeneration of vulcanized India rubber, fragments 
ef old rubber are mixed with from one-tenth to one 
fifth their weight of anilin, and the mixture is heated 
until it becomes fluid. The special advantage of the 
process is the comparatively small quantity of solvent 
required. The regenerated rubber is said to be littl 
inferior to new rubber in elasticity and other proper 
ties. It can be vulcanized in the usual way and can 
afterward be regenerated again by the new process 

The danger of explosion of mixtures of air and 
combustible dust is well known. Explosions of this 
character occur in flour mills and frequently in coal! 
mines. Mixtures of air and aluminium powder are 
very liable to explosion. The combustion of alumi 
nium powder produces a very high temperature. On 
this fact is based the process of autogenous weldir 
of iron rails which is known as aluminothermy. Reé 
cently, in a factory near Nuremberg, where a metallic 
surface is given to paper by means of aluminium pow 
der, the breaking of the globe of an inclosed arc lamp 
(Liliput) caused an explosion which killed two men 
and wounded several others 

Experiments were recently made in France on vari 
ous preservatives of wood, including carbonileum 
Avenarius, carbonileum Lyon, gas tar, microsol, lysol 
antimony, antigermine, and hydrofluoric acid It wa 
found that for spruce, beech, poplar, oak, and Aleppo 
pine, exposed to the atmosphere, the best preservatives 
are certainly the carbonileums, gas tar, and microso! 
The other substances examined produced absolutely no 
effect. These same preservatives (carbonileum, gas 
tar, and microsol) are also most efficacious for th 
preservation of wood in the confined hot air of mines 


Antimony and hydrofluoric acid are less effective 





Formol has been recommended as a fly pois« 
several writers, who have studied its action and th: 
best method of using it. It is necessary, in order to 
ebtain good results, that the formol shall be swallowed 
by the insect, hence the flies must be attracted t 
poison by mixing with it an appetizing 
spreading the mixture over a large urface bik 
has given poor results The best mixture is that of 
formol with milk. The best results are obtained by 
using a solution containing 15 per cent of the forma 
line of commerce, 20 per cent of milk, and 65 per cent 
of water, placed in large flat vesse Most of the 
dead flies fall, not within the vessels, but around them, 


sometimes at a great distance 

An international agreement is reported between 
England, France, and the United States upon a unit 
of candle-power of luminous intensity to be known 


as the international candle. No change is made ii 
France, which adheres to the bougie decimale, nomi 
nally one-twentieth of the violle or molten platinum 
standard, but actually 0.104 carcel. In England, what 
ever small change may have been actually involved 
covered by specifications of the national pentane flam« 
standard by reference to the amount of moisture in 
the air of the photometer room. In America, a reduc- 
tion of 1.6 per cent in the standard of candle-power 
maintained at the Bureau of Standards will be in 
volved, a change capable of being observed only by 
trained photometrists. 
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THE GUAYULE RUBBER INDUSTRY. 
nY J ' KIkRKWoorDd 
rubber n the various 


The, increasing 


manufactures of the 


demand for 


present time makes e busines 


of its production one of the most important of modern 


enterpris Not only is the natural source of the sup 


pr eagerly sought and carefully guarded, but efforts 


for the cultivation of rubber-bearing plants are receiv 
ing attention in many parts of the world 

The rubber of commerce derived from a number 
of different plants n fact, there are many plants of 


more or less importance from the standpoint of the 
quantity and quality of ibber they produce 
Among those Ik enera known a Mexican plant, 
called guayule ‘pronounced wyilie), which identi 
fled botanically as Parthenium argentatun 

The guayule s a desert plant It thrive in those 


regions of relative little rain throughout the northern 


half of Mexico and the neighboring areas of Texas It 


is a smal! shrub, tree-like, and rarely attains a height 
of four feet or a stem diameter of more than three 
inches s leaves are mall and of a silvery gray 
color, whence its specific name argentatum. The plant 
produces small yellowish-green flower heads con ting 


of many minute florets, only five of which in each head 
are capab é t | ducing eed ind each of th e ol 

Most of the r 
having a milky juice, or 
found. The 


into or through the bark 


bber of 


latex a t is called, in 


the gum is trees are tapped by cutting 


and the latex is collected as 


it flows down In the guayule plant no latex is pro 
duced, and it must be subjected to an entirely different 
process to extract the rubber. This article occurs in 


the form of minute microscopic granules deposited 


the 


bark of these organs 


throughout the tissues of stem, branches, and 


roots, but pecially in the If one 


will take a very thin section of the stem or branch and 


examine it under a lens, he may see much of the tis 


sue densely crowded with small, dark-colored granules 


In these granules, deposited within the living cell, is 


the source of the rubber, to separate which requires a 


epecial process 


Methods of extraction of guayule rubber differ 
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Some obtain the 


rubber by trituration of the plant and 


a subsequent more or less mechanical process; others 


by means of solvents separate the gum from tissues 


after grinding them But the details of the process are 


kept secret, the public not being admitted to the fac- 
tories, which are surrounded by high walls with armed 


gates However, several 


guards at the 


described by Dr. F 


processes are 


Altamirano* in the Boletin de la 

















Extra large guayule bush 
Secretaria de Fomento, of Mexico. One of the methods 
consists in first crushing the plants by grinding them 


in a machine, in which they are tumbled among hard 


stones until thoroughly pulverized, and the gummy 
substance collects in lumps with a certain amount of 
woody tissue To isolate the gum, this material is 


then boiled over steam in an iron vessel with a double 


bottom, and the woody particles afterward strained 
out. After this operation the mass is thrown into a 
tank of cold water; again it is strained and boiled 


anew with caustic soda until the woody particles are 
fully separated, and the gum is precipitated by chloride 
of calcium 

The process of extraction of guayule rubber involves 


* Translati from the German of an article by Dr, Rudolf Endlich 


published in Tr 
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therefore the immediate destruction of the plant. The 
natives employed to collect the plants uproot them, and 
take no pains to spare any part 
the 
baling 


The bushes are then 
and carried to some 

The cheapness of 
labor makes it feasible to transport the plants for con- 


packed on backs of burros 


piace for and shipment 


siderable distance by pack train or wagon. Sometimes 
the load is carried for as much as forty miles from 
where the plant is gathered to the railway station; such 
distances usually by wagon. The cheapness of labor 
makes such operations profitable; the wages of a peon 
being about thirty-seven cents a day, Mexican currency, 

The 
dustry of only recent development. 


manufacture of rubber from guayule is an in. 


The production of 
gum from this plant has been known from the middle 


of the eighteenth century. The Indians were accus- 


tomed to make rubber balls by chewing out the gum 
from the bark If one takes a mouthful of the bark 
and thoroughly masticates it, rejecting the fibrous 
particles, he may soon obtain a small mass of rubber 
the size of a pea. The rubber thus obtained is soft 


and sticky, adhering to the skin as it is manipulated 
between the thumb and finger. 

For some time no effort was made to manufacture 
In 1890 a German chemist 
it in commercial quantities, 
until 
In 1905, according to consular reports, the gua- 
yule rubber shipment from Durango amounted to $125,- 
178. From Torreon in 1906 rubber was shipped to the 
$917,571. 


this rubber on a large scale. 
first attempted to extract 


but a paying basis was not reached some years 


later 


value of During the year ending in June, 
was shipped Durango consular 
district alone, guayule rubber to the value of two and 
a quarter Since then the business has in- 
creased, and is one of Mexico’s most important indus- 
tries at the present time. Extensive tracts of land and 
The 
Continental-Mexican Rubber Company of New York, in 
addition to factory at 


1908, there from the 


millions. 


millions of capital are involved in the enterprise 
their large Torreon, acquired 
possession of the old Hacienda de Cedros in the north- 
ern part of the State of Zacatecas, consisting of 2,500.- 
000 acres, valued especially for the growth of guayule 
which it supports. The Madero of Barras 

(Concluded on page 


brothers 
26.) 














The guayule bush in the desert. 

















Bales of guayule ready for shipment. 
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Packing guayule into bales. 
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1893 the Chicago Electrical Congress adopted the Clark 
cell as a standard of electromotive force; and while 


international specifications for its construction never 
were prepared, yet in the United States and in other 


THE STANDARD ELECTRICAL CELL—ITS USE AND ITS 
PRACTICAL VALUE, 
BY HERBERT T. WADE, 

One of the most important lines of research in the 
countries legal specifications for making the cells were 
promulgated, and the E. M. F. was started at 1.434 
volts at 15 deg. C. In the United States type a glass 


field of electricity in recent years has had to do with 
the study of the standard cell, from which is obtained 
a certain definite and constant electromotive force 
Indeed, the standard cell practically under- 


lies all measurements of electromotive 


25 


ordinarily “chemically pure” materials of sufficient ac- 
curacy for most ordinary work, yet their permanence 
and durability, as well as the limits of accuracy and 
reproducibility, became a matter for investigation, 
and this has continued with all the refinements pos- 
sible in modern physical work. The’ purity, of the 
chemicals used has been determined beyond question, 

and electrolytic and other methade have 

been used to obtain materials of absolute 





force or difference of potential, and its — 
study and investigation have interested 
workers at the great national physical lab- 
oratories, especially since the Clark cell 
was adopted as the standard of electro- 
motive force in the definition of the volt Dis eae. all eae 
by the Chicago Electrical Congress of 1893. 
To-day not enly methods and results are 





purity and uniformity, even the size of the 
grain of the mercurious sulphate having 
received attention. 

The form of cell now made by the United 
States National Bureau of Standards is 
shown in the accompanying illustration, 
Fig. 1, a half-size diagram. The size does 
not affect the E. M. F. of the cell, but it 




















compared by these national laboratories =a 4 +-- + — - does determine its polarization and its 
and bureaus, but the very cells themselves oe SOLUTION = power to assume quickly the temperature 
are interchanged, and a surprising degree _ oo. r 4 =a of its surroundings. The lead wires are 
of uniformity obtained on their compari- = CRYSTALS of platinum sealed into the tube, and with- 
son. Now the standard cell in electrical paste—! t--— in are coated with a thin layer of glass to 

















measurements has the same function that 




















a standard measure such as a scale or gage 


a ta paste—> 
we" alee 


has in the shop, and it must be used in 





the fundamental testing of a direct-reading 


nearly the end. Cracking at the point of 
sealing has always been a weak point with 
the Clark cell, and this arrangement re 
duces the danger, though the form of ves- 


AMALGAM 








voltmeter, and in other forms of laboratory 

work where accuracy in electrical measure- Figs. 1 and 2.—Sectional views of standard cells. 
ment is essential. While there are elec 

trical units on the absolute system logically derived vessel in the shape of an inverted Y was prescribed, in 
and inter-related, and such practical units as the am- one limb of which was pure mercury, and in the other 
an amalgam of zinc and mercury. On the mercury was 


pere, volt, and ohm, yet it is just as difficult to repro 

duce and apply these unit t would be an inch or a layer of mercury and zinc-sulphate paste, above 

foot without reco ' conerete standard which, ds well as above the zinc amalgam, was a layer 
To definitions, and then to of neutral zine-sulphate crystals, and over all was a 

con requiring the most re- solution of zine sulphate. Somewhat different types of 

fned physica but once the units are realized construction were adopted in different countries, and 


f certain standards which may be in Germany the value of 1.4328 volts was adopted for 
1 readily and used in the laboratory, accu- the E. M. F., which is nearer correct than the United 

racy of measurement follows without difficulty. The 

standard cell enables us to define the volt as one of the 




















fundan tal units in addition to its general utility for ‘“ 
electrical testing. Various physicists and the investi- t 
gators at the U. S. National Bureau of Standards have - at 
made a careful study of various types of these cells, — \ T 
and it is their opinion that the standard cell has pre |i = at Pa 
ponderating advantages over the coulometer as a fun 1 = at at 
damental standard However, aside from this matter y | Late | I 
of defining the fundamental unit, the present condi- } ~ i! 
tion of the standard cell and its construction and test Bi ae 
ing p! nt much that is of interest. oe j 

The first standard cell, or rather a constant cell in J vi rr im 
terms of which electromotive force was measured, was = i1 oO orate i a + 
the Daniell cell, where zinc in a porous jar containing = Fy 1 CA + 
zinc-sulphate solution served as the anode, while the SE oe 
cathode was copper in a solution of copper sulphate } ' || 
This cell was and is very useful as a constant source ‘oo | 
of current, as in telegraphy, having an E. M. F. of Deed an a % ae 

— —_ 














about 1.1 volts, but as a standard it was supplanted 
by the Clark cell, devised by Latimer Clark in 1872. 
In its original form the Clark cell consisted of a 
test tube containing a mercury electrode covered with States legal value. Mention here should be made of 
the Weston cell, brought out in 1892, which since has 
been widely used and studied both independently and 
in connection with the Clark cell. In the Weston cell, 
solution, and in contact with an excess of zinc-sulphate cadmium and cadmium sulphate replace the zine and 
crystals. With an E. M. F. taken as 1.434 volts at zinc sulphate of the Clark cell, and the change of the 
15 deg. C. the Clark cell found wide usefulness, and E. M. F. with temperature is so small as to be practi- 
cally negligible. For this and other points of advan- 
tage the Weston cell with its E. M. F. of 1.1025 volts 
immediately found a place in the testing laboratory 
Now, while both of these cells could be made with 


Fig. 3.—Sectional view of comparing bath. 


a paste made of mercurious sulphate, zinc-sulphate 
crystals, and solution, while above to form the second 
electrode was a rod of zine in a saturated zinc-sulphate 


various improvements in the materials and form of 
construction resulted, especially the evolution of the 
H-type containing vessel and the substitution of zine 
amalgam for the zinc rod, due to Lord Rayleigh. In 


sel serves equally well for the Clark and 
Weston cells. 

The Reichsanstalt, or German Imperial 

Testing Laboratory, recommends the form shown in 
Fig. 2, in which the platinum terminal of the amalgam 
limb is sealed into a side tube, into which the amal 
gam is sucked up while still liquid. In a portable 
type of cell a piece of amalgamated platinum foil, as 
shown in Fig. 2, at the bottom of the left limb is 
welded to the platinum lead wire and replaces the 
mercury. This type also has been extensively used 
by the Bureau of Standards. The preparation of th: 
chemicals and the construction of these cells involves 
the most painstaking care and the following of most 
detailed directions, and of equal importance is their 
testing. In the Clark cell especially the variation of 
the E. M. F. with temperature requires special tem 
perature-regulating apparatus, which enables the tem 
perature of the oil bath in which the cells are placed 
to be maintained constant to within 0.01 deg, C. This 
is installed in a basement room of the Bureau of 
Standards, where the temperature for the greater part 
of the year can be controlled automatically within 1 
deg. or 2 deg. The illustration and diagram show the 
arrangement of the comparing baths and the regulat- 
ing device which controls the temperature. The vyari- 
ous cells to be tested are immersed in the kerosene 
baths, and their E. M. F. is measured by the potenti- 
ometer method, using a very accurate potentiometer of 
10,000 ohms resistance and a sensitive galvanometer 
so that a difference of 0.00001 volt is plainly indicated 
on the scale. In this arrangement a storage battery 
arranged across the terminals of the potentiometer 
provides a constant fall of potential. Now, by adjust- 
ing the coils of the potentiometer, points can be found 
where there is no deflection of the galvanometer, show- 
ing that the fall of potential of the standard cell is the 
same as that over a certain proportional part of the 
resistance of the potentiometer. Both Clark and 
Weston cells thus were checked against each other; 
and as a result of a large number of experiments and 
observations, it was found that taking care that the 
mercurious sulphate was pure, the remaining material 
of requisite quality could be obtained readily, so that 
both types of cells are reproducible to within 2 or 3 
parts in 100,000. These cells properly constructed gen- 























Fig. 4.—Cells, showing traveling contacts 


and methed of maanting. 


Fig. 5.—Laboratory for studying standard cells, 
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loss | accidents or in the process of transplanting 
1 a few subsequent vicissitudes both possible and 
prot make it doubtful whether one can count on 
much as 1 per cent of the seed sown to mature 
plants, even under the most favorable conditions. Cut 
tings most! fail to grow except from portions of the 
roots, or stems having part of the root system in con 
nectior th them, and only under certain conditions 
ition: even then, as in the case of seedlings, the 

cost of the operation exceeds its value Irrigation is 


cut- 
rapidity of 


quite essential to the starting either of seeds or 


subsequent growth the 


development depends upon the quantity of water sup- 


But the rapidity of development is in inverse ratio 


rubber n the tissues Plants 


to the formation of 


grown under irrigation grow rapidly, and attain in 


four years a weight of six more, but the 


pounds or 


1ubber content in such plants is practically nil, while 
in native desert-grown plants it is about 10 per cent 
of the dry weight If. however, water is withheld, as 
under desert conditions, the plants grow very slowl 
1 it doubtful whether a crop could be matured 
t } eT S Of ( rse bber present 
lesert-grow! t an age much less than this 
bu it 1 gue vhat age plants may be most 
profitably taken, though certainly not in less than ten 
veal 
Refore ition | natural processes must be very 
oO ind as ir he ase of the lumber forests of the 
North, the second growth is never equal to the first 
\ ule seed in the desert has about one chance in 
ten thousand of coming up, and thereafter, danger 
fre lrought, disease, and accident make its hold upon 
e exceedingly uncertain The only hope of prolong 
e business seems to be in so harvesting the plants 
tl the roots are left in the ground: from these new 
hoots will arise, and in a few years possibly yield an 


How long this process 


can be kept up profitably is at present unknow! How 
ever, the guayule rubber industry seems destined to 
have its day and pass out 


The above statements are issued only after much 
observatior ind experiment, the details of which are 
soon to be published in a book under the joint author- 
ship of the investigators 
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A 5,000-TON TESTING MACHINE. 


After the Quebec Bridge fell into the river. it w 








| ? ‘ SI ‘ T T t \ 

{ é nder oad far be y¥ that wl h theoret i 

should have carried The te of wi the bridges 
was built was of excellent quality ind in the com 
pression member which doubled up under its load 
there vas sufficient stee for the purpos¢ if it had 
only been assembled and braced together in the proper 
manne to develop its full strength. The engineers 


ho t t the bridge believed that the box-like form 
which the plates of the bottom chord had been as 
sembled and latticed together represented the strong 
est form of nstruction They believed that the lat 
ticing is ql sufficient to hold the deep webs or 
plates of the chord in true line and prevent just that 





ve bucklin vhich brought about the fall of the 
bridge 
| ‘ ike a oI neh cube of teel. of the same 
jua sa hat in the Quebec Bridge, and subject 
to compression in a testing machine, it will begin to 
ve way at a certain maximum load, which represents 
the ultimate compressive strength of the material. If 
ve ike another piece of the same steel, one inch 
square and ix inches long, and subject it to com 
sior n the direction of its longer is, failure 
will take place under a load less than which was 
! i to destroy the one inch cube Similar! if 
we take another specimen, one inch square but twelve 


still decrease in 


the 


inches long, there will be a further 


the comparative compressive strength of 


length of the 


speci 


men As the bars tested in- 


successive 


uses, there will be a rapid decrease in their resist- 
. failure t ng place, not as in the case of the 
ibe | the actual crushing of the material, but by 


the bending or bowing of the specimen away from its 


longitudinal ax If, however, as the length of the 


specimens is increased, sufficient bracing be 


applied to 


prevent their bending from the straight line, they will 

carry the same maximum load, or nearly so, as the 

first specimen measuring one inch on every side 
Now, in designing steel compression members, 


hether in the form of columns to support the walls 


of buildings, or of posts or chords for steel bridges, 
an effort is made to so tie together the angles, plates 
etc., of which they are composed, that the steel will 
stand a compressive stress as near as possible to that 


which is necessary to crush a one-inch cube of the same 


Formule have been drawn up, based upon tests 


» destruction of built-up members of comparatively 
which are used in designing the big compres- 
on members that are too large to be placed in any ex 

All of 


country 


isting testing machine the large bridges which 


during tl 


built in this 
Quebec 


have been 


e past few 


including the Bridge, have been «dk 
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signed by these formule which were 


formerly be 


lieved to give closely accurate results. Consequently, 


when the failure occurred at Quebec, it is not putting 


the case too strongly to say that it produced positive 
consternation among bridge builders, not only here 
but throughout the whole world And although sub- 
sequent investigation of the bridge proved that it wag 
overweight, and that the latticing which failed wag 


lighter and more 


openly distributed than in the judg. 


ment of many eminent engineers would be considered 


safe practice, it is still a fact that if the commonly 


accepted theory of latticing was correct the bridge 
should not have gone down Hence there has risen 
a demand among bridge engineers for the construe 


take the 
them to 


biggest 
absolute de 

that only 
up formule 


tion of a machine large enough to 


compression members and test 


has come to be understood 
will it be 


absolutely 


possible to draw 


reliable in the design of 


nembers of unusual size 





Large is the re of the agitation of this sub. 
ject the United States Geological Survey is having 
built a mammoth testing machine, which will have the 
large pacity of 5,000 tons. This powerful plant, 

l ! forms the subject of our front page en- 
graving, is now under construction for the Strue 
tural Materials Testing Laboratories of the Geo 


Olsen & 
for which 


logical Survey by Company of 


the 


Philadeiphia, 
The mair machine is 


built is the 


purpose 


being 
used for 


large blocks of stone 


United 


desired to obtain 


testing of 


building purposes by the States government 


It was also data regarding the 


strength < 


f columns of brick, concrete and structural 





steel. Originally designed to take members 25 feet in 


length, the machine is new being built to accommo. 


date specimens up to 65 feet in length It will 


have 


a total weight of over 200 tons and its height above 
its foundation will be 80 feet With a view to exhibit- 
ng its great proportions our artist has shown how 
the 1 hine would appear if it were erected at the 

rner of Broadway and Ves« Street, adjoining the 


southeas corner of the ol Astor House, which is 


shown in the illustration. Although the machine has 
a total compression capacity of 5,000 tons, it will not 
be capable of crushing to destruction a chord section 


of the Quebec Bridge, or of the recently opened Queens- 


boro Bridge in this city The drawings of these two 
ections have been introduced into the picture merely 
te ! their hug proportions. The Quebe Bridge 
ect s sl joining St. Paul’s Churchyard, and 
the Queensboro Br ge section is shown within he 
estil machine whose length is sufficient to include it 

During the present. Congress a bill was introduced 


iuthorizing the construction of a test- 





ng machine by A. H. Emery, who built the celebrated 
100-ton testing n hine at Watertown Arsenal from 
vhich such great benefits have been derived. This 
huge machine, which ll have a capacity in compres- 
of 11,000 tons and in tension of 5,500 tons, will 
be able to handle specimens one hundred feet in length 
It t length will be 153 feet; it will be 25 feet in 
idtl its weight will be about 3,500 tons, and its 
cost would be $1,750,000 Had such a machine been in 
existence during the design and construction of the 
Quebec Bridge, it is safe to say that the catastrophe 
vould never have occurred 
Returning now to the 5,000-ton Olsen machine, as 
terewitl illustrated the base cont: a hydraulic 
cylinder or ram of 2,000 square inches cross-sectional 


area, upon which is placed the lower platform From 


the four corners of the base extend four huge verti- 
il screws, each 13% inches in diameter and 72 feet 
2 inches in length. At their upper extremities they 
pass through a massive upper head and are provided 
with four nuts which are operated simultaneously by 
means of gearing. The maximum clearance between 
the upper and lower heads is 65 feet, and the heads 
are each six feet square After the member to be 
tested has been placed on the lower head the upper 


head is brought down to a snug bearing on 


the top 


of the member, and the pressure is then applied by 


means of a triple plunger pump connected to the main 


hydraulic cylinder in the base of the machine below 


the lower head, which, to secure an even distribution 
of pressure, is provided with a ball-and-socket bear- 
ing. The determination of the pressure which is be 


ing applied to the member tested is arrived at by 


means of a set of standard levers upon which is 


weighed 1/80 of the total load on the main cylinder, 
the reduction being secured by means of a piston and 
means 
pro- 
one 
The 
concrete 


diaphragm. The weighing beam is balanced by 


of an weight, and it is 
vided 
million pounds each may be successively applied. 


machine 


automatically operated 


with a device by which counterweights of 


will stand upon a foundation of 


' 
eight feet below the fidor line, and the top of the ma? 
chine will be about seventy-two feet above the floor? 
The main hydraulic cylinder is fifty inches in diam- 


eter, and each of the 1314-inch main screws will weigh 
over twenty tons. The contract calls for an accuracy 


load 


fifty tons and up to the full capacity of 5,000 tons. 


of at least one-third of one per cent for any over 
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THE FOURTH DIMENSION SIMPLY EXPLAINED 


FIRST HONORABLE MENTION ESSAY IN THE FOURTH 






rH 
DIMENSION COMPETITION, 

BY *‘INCREDULUS ODI (EDWARD H, CUTLER, NEWTON, MASS.) 

It was one of the conditions of the Fourth Dimension Competition 
that the editor of the ScreENTIFIC AMERICAN reserved the right to publish 
those essays which were considered worthy of honorable mention In 
uC that condit the essay which in the opinion of the 

P S. A. Mitch ind Il. P, Manning, was deemed worthy of 
first place in the honorable mention class is here printed. Prof. Manning 
does not dissent for the most part from the conclusions of the author of 
the essay, but believes that the author has not quite fairly treated the 
argun rth dimer ts.” Prof. Manning will later offer 








some detailed criticisms on this pc Ep.] 

The fourth dimension has no real existence in the 
sense in which the external world that we know by 
means of-our senses has real existence. It is a philo- 
sophical and metaphysical conception, whose actual 
existence cannot be demonstrated by observation or 
by logical reasoning. The existence of the fourth 
dimension is regarded by some as in a high degree 
probable, and as furnishing a basis for metaphysical 
investigation, and a means of explaining some physi- 
occurrence of which, however, is 


cal phenomena, the 
pot universally admitted. It may also, like any sup- 
position, true or false, be made the hypothesis for 
mathematical speculations, which are comprehensible, 
however, by the very small and select number only 
who are endowed by nature with the ability to cope 
with original investigation in the domain of the 
higher mathematics 
The word “dimension” is more readily explained 
than defined. All more or early conceive of 
space as extend or infinitely in every 
direction 1 é n space there are three 
lime ith, and thickness. Or, in 
er view, having three fixed points from 
measurement, by three dimensions 
ents we can fix exactly the position of 
point in space. Thus, if the three fixed points be 
the center of the earth, one of the poles, and some 
surface, as the location of the 
Royal Astronomical Observatory at Greenwich, the 
length of the line drawn from the center of the earth 
te the point in question in space, as a star, however 
remote, and the latitude and longitude of the point 
in which the line from the center intersects the sur- 
face, will be three dimensions, which fix exactly the 
position of the point in space, or of the star. Or 
gain, starting from any point in space, we may 
reach ar other point by proceeding successively in 
three directions at right angles with one another. 
Thus, moving from the starting point, first the proper 
distance east or west, then from the point arrived at 
the proper distance north or south, and finally the 


preuper distance up or down, we reach the second 
point in question 

In all the ways in which the meaning of the word 
s thus illustrated we see that we can have no fewer 


and no more than three dimensions; but the believers 
in a fourth dimension infer its existence from anal- 


ogy in one of the following deductive processes: 


(1) Conceive, we are bidden, of a space of but one 
dimensio A being in such a space would be limited 
to a straight line, which he would conceive as extend- 
ing infinitely in both directions. His only possible 
movement would be along this line, and if he encoun- 
tered another being, neither could pass the other. If 
he is really within a space like ours, although his 


perception is confined to one direction only, and a 
being in our space should lift one of the two beings, 


and place him on the other side of the first, the lat- 
ter would lose sight of the other as soon as the lift- 
ing took place, and the movement by which the change 
ef position had been. effected would be utterly unin- 


telligible to him 

Conceive of a space of but two dimensions, like the 
flat surface of a table. seings in such a space could 
move around one another, but one of them completely 
surreunded by others would be imprisoned by them. 
If, as before, the two-dimension space is within our 
space, and really depends on the limitation of the per- 
ceptive faculties of the beings in question, the im- 
prisoned being could be lifted by a being in our space, 
and set down outside of the beings surrounding him. 
The latter would lose sight of him during this move- 
ment, and could not understand how it had been 
effected 

From these suppositions of one-dimension space and 
two-dimension space, the inference is drawn that there 
may be a fourth dimension in our space, 4nd that our 
ignorance of it arises only from the limitation of our 
perceptive faculties 


These suppositions, however, invd§ve a fatal confu- 
Sion of mathematical with physical conceptions. 
Mathematical lines and plane figures do not, like 
matter, occupy space, and they present no obstruc- 


tion to the movements of one another They may 
freely intersect, or pass through one another, or coin- 
cide wholly or in part with one another. If these 
Supposititious beings in one- or two-dimensional space 
find any obstruction to their movements, it must be 
because they occupy space, and therefore are really 
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in three-dimension space, however little they extend 
except in one or two directions. A line or a plane 
surface can be conceived only with space around it in 
every direction. The supposition of a one-dimension 
or a two-dimension space is therefore impossible ex- 
cept as a mathematical abstraction, and furnishes no 
basis for belief in a fourth dimension. 

(2) The straight line, a one-dimension magnitude, 
ends in points; the square, a two-dimension magni- 
tude, is bounded by straight lines, one-dimension 
magnitudes; the cube, a three-dimension magnitude, 
is bounded by #quares, two-dimension magnitudes. It 
is inferred by analogy that three-dimension magni- 
tudes bound four-dimension magnitudes, although the 
latter are not known by us. Thus the “four-dimen- 
sional cube” receives a name, the “tessaract,” and is 
said to be bounded by cubes. 

But there is no such analogy as is here assumed. 
All lines end in points, although some lines, like circu- 
lar arcs, require two-dimensional space, and others, 
like a corkscrew curve, three-dimensional. Nor are 
all two-dimensional figures bounded by straight lines. 
The bounding lines of circles and ellipses, for exam- 
ple, require two-dimensional space, as much as the 
figures themselves. Still further, solids like spheres 
or egg-shaped bodies, are bounded by three-dimension 
surfaces. There is, therefore, no regular progression 
which would lead us to suppose the existence of magni- 
tudes bounded by solids. In fact such a supposition 
is inconceivable. The only possible boundary of a 
solid is a surface, whatever be the number of the 
dimensions of space. 

(3) In the series of the successive powers of a 
number, a, a’, a’, a‘,...a", @ may be represented 
graphically by a straight line, of which a denotes the 
length; a*, by a square, of which a denotes the length 
of a side; a’, by a cube, of which a denotes the length 
of an edge. It is inferred that if we keep on, there 
must be a magnitude corresponding with a‘, and so 
cn indefinitely up to a" Such magnitudes are in- 
compatible with three-dimension space, and suggest 
for their possible existence “spaces of higher 
order.” 

To those who have some elementary knowledge of 
analytical geometry, or even of the use of graphs in 
aigebra, the origin of the conception of spaces of 
higher order may be presented in a different way. As 
an equation containing two “variables” may be con- 
sidered as representing the locus of a series of points 
in a plane, so an equation with three variables is the 
locus of points in space, referred to three rectangular 
axes. But since, as shown above, in explaining the 
word “dimension,” three dimensions or co-ordinates 
fix definitely and exactly the position of a point, equa- 
tions with more than three variables transcend the 
scope of our geometry, and require for analogous in- 
terpretation spaces of more than three dimensions. 

There is no objection to the hypothesis of spaces 
of a “higher order” as a purely mathematical concep- 
tion; but this abstract supposition has no bearing on 
the number of dimensions of actual space as we 
know it. 

(4) If we connect by a straight line the upper ex- 
tremities of a capital V, we form what is called an 
isosceles triangle. If we connect the middle point of 
our line with the bottom point of the V, we have 
divided the triangle into two triangles which are 
plainly equal. If we were confined to the two-dimen- 
sional surface of which the triangles are a portion, 
we could never move them about so as to apply one 
to the other, and prove them equal by coincidence. 
Not being under this restriction, but being in three- 
dimension space, we turn one of the triangles a half 
revolution on one of its sides, and then the two figures 
may be made to coincide. Now there are many sym- 
metrical solids, for instance, the two hands, which 
can never be brought into identical shape. We can- 
not prove the left hand equal to the right by putting 
on the left the right-hand glove. But if we turn the 
right hand glove inside out it will fit the left hand. 
Just as we can prove two-dimensional figures equal 
by availing ourselves of the possibilities presented by 
three-dimensional space, it is inferred that in four- 
dimensional space, not only the glove, but the. hand 
within it, might be turned inside out, and made identi- 
cal in shape with the other hand. No explanation is 
offered of the way in which an additional dimension 
would render such a eversion possible, and if we could 
admit that it would do this, we are not shown why 
the actual existence of a fourth dimension follows. 
Some four-dimension enthusiasts appear to believe 
that symmetrical forms in organic bodies could not 
originate without a fourth dimension, but no reason 
is given for this belief 

The four numbered sections above include virtually 
all the lines of thought along which the effort is made 
to substantiate the existence of a fourth dimension 
Metaphysical considerations are sometimes added of 
the uncertainty and possible inaccuracy of our con 
ception of space, but with no suggestion for correct- 
ing this inaccuracy, and no argument for the belief 
in a fourth dimension. Admit that the mind must 
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itself contribute an a priori element to all knowl- 
edge, and that the truth of things is not limited by 
the phenomenal apprehension of them; it does not 
follow that this apprehension is to be assumed with 
out demonstration to be false or incomplete. In an 
investigation like the present one it is unnecessary 
to consider whether our conception of the non ego is 
subjective or objective; we must accept the warld of 
matter and of mind in which we live as\our, percep- 
tions present it to us, and as it is generally conceived 
No observation has ever discovered the existence of 
a fourth dimension in space, and it may safely be 
said that there is no reason for believing in its exist- 
ence. 

The theory of spaces of a higher order, as devel- 
oped in section (3) above, is entirely legitimate as 
an abstract mathematical conception, but furnishes no 
basis for the supposition of a fourth dimension in our 
space. It virtually assumes space as we know it to 
be three-dimensional; yet from a suggestion arising 
from this theory apparently (for no other origin for 
the assumption is to be found) the four-dimensionists 
have made space as we know it a space of the highest 
order; for the same analogies and inferences on which 
they depend would lead us to a fifth, a sixth, an nth 
dimension. A fourth dimension belongs (or rather 
four dimensions belong) to the theoretical four-dimen- 
sion space; but mathematics furnishes no basis for 
ascribing to our space more or fewer than three dimen- 
sions. 

The confusion of thought of the four-dimensionists 
characterizes their writings on the subject. The most 
thorough-going devotee of the fourth dimension as- 
serts: “There is nothing mysterious at all about it 

From every particle of matter there is a new 
direction, not connected with any of those which we 
know, but independent of all the paths we can draw 
in space, and at right angles to them all.” It would 
seem indisputable that a direction at right angles 
with all the paths or lines that we can draw in space 
from any point, would produce lines coinciding with 
all the lines drawn from the point, and therefore 
giving no “new direction.” But we do not need to be 
convinced that there is no “direction” from which we 
are cut off, and in which we cannot direct our percep- 
tions. 

The attempted analogies described in section (1) 
above, are those on which the four-dimensionists 
chiefly depend, and they rely upon them to show that 
a fourth dimension would explain how a body may 
become invisible. They assert that a body would dis- 
appear on “entering the fourth dimension.” This ex- 
pression is manifestly unintelligible. Every body ex- 
tends constantly in all the dimensions of space; we 
cannot think of it as “entering the dimension” of 
length, breadth, or of thickness, or of “entering the 
fourth dimension,” if there were one. But the dis 
appearances produced as in section (1) depend wholls 
on removal from the limited perceptive faculties of 
the supposed observers; but our normal perceptions 
are unrestricted in direction, and extend to every 
point in space, unless cut off by distance or by an 
interposed physical obstruction. If all the particles 
of a body moved in the “new direction” of the imagi- 
nary fourth dimension, the body would still retain its 
length, breadth, and thickness, and would still remain 
within the range of our perceptions 

The assertion is made on the authority of eminent 
mathematicians, that in space of four dimensions 
there would be no obstruction to entering or emerg- 
ing from space shut in on every side, as a tightly 
shut box or room, and “the fourth dimension” is re 
lied upon to explain supposed mysterious occurrences 





of such entrance or emergence. The modification of 
physical laws in spaces of a higher order 

unusual mathematical ability alone can 1} ted 
to understand, and in the special fi q tion 
no explanation is vouchsaf U ‘ 

is given, those who can 1 @ no « 

mathematical talent will be unable to believe it possi 


ble, in space of the fourth, or of any order, to extract 
the contents of an egg, or to pass an object within 
the egg, and at the same time leave intact the con- 
tinuous material structure that we call the shell. But 
whatever may be possible in theoretical spaces of 
higher order, we need not accept an unintelligible 
fourth dimension to aid in the explanation of some- 
thing equally unintelligible. 

It may be said in conclusion, that the only “ex- 
planation of the fourth dimension” that can reason- 
ably be given, is to say that, in the sense in w hich 
the expression is used, the fourth dimension is abso- 
lutely non-existent. It could have meaning only to 
designate the dimension, in addition to the three that 
we know, belonging to the imaginary mathematical 
hypothesis of four-dimension space. The “fourth dl- 
mension” has no relation to the actual universe in 
which our sensations and perceptions are exercised, 
and belongs to that realm of thought to be entered 
only by the select few, whose exceptional genius in- 
cludes the development of the mathematical imagi- 
nation, 
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CARVING STATUES BY MEANS UF PHOTOGRAPHY 
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jecting lanterns, and generally only two at a time If 


the statue is to be smaller than the model, the instru 


ments must be moved nearer the center: but if it is 
to be larger than the model, the instruments must be 
moved farther away from the center; the distance de 


of the statue desired 


pending on the size 


built up or carved out by locating 


points, by the intersection of light beams from the lan- 
i vith corresponding beams of the same marks or 
bols of ‘ reen, coming from the camera, which 

mn being used as a lantern When the photo 
ipl ve take certain marks on te screen were 


by the These marks 


When 
are developed, and replaced in the camera, 


projected on the model lantern 


ere photographed on the plates of the cameras 


these plate 
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statue of the model, occupies the same 
occupied by the 
model when the If this part 
of the surface of the statue is too far from the center, 
the black image of the letter O from 2 will appear to 
the right of the the letter projected 
But if the surface is too near the center, the 


model, or a 


position and space as was formerly 


photographs were taken. 


white image of 
from 
black image will appear on the left and the white 
in making the statue, 


from the two 


image on the right. Therefore, 


corresponding images projected instru- 


made to coincide, by building up or 
material of the statue. Lights of dif- 
ferent projecting 
ments to heighten the contrast of the two images. 


ments must be 
carving out the 
colors may be used in the instru- 
A set of negative plates (the original plates) may be 

used in alli in- 


struments i n 














making statu- 














ary, or a com- 
plete set of 


positive plates 


may be used. 
In either case 
the black 
markings from 
either projec- 
tion will be 


Ss u perimposed 
by the white 
markings 
from the other 








projection 


The _ positive 
plates are 
found most 


convenient to 
use, on ac- 
count cf the 
positive image 
of the 
obtained 


model 
thus 
The 
statuary 
be illuminated 


finished 
may 


by simply us- 
ing the cam- 
era - pre jectors 


as projecting 


lanterns us 
ing slides 
made from the 


second set of 
negatives ex- 
posed _ while 
p h oto graph- 
ing the model 
Instead of pro- 
jecting the im- 
age of the 
a flat 


surface, as is 


model on 


ordinaril y 
done, produc 
ing a flat pic- 
ture, the im- 
age is pro- 
jected on the 
statue ait 
the 


angle and dis- 


just 


p ro p er 


tance to en- 
hance the like- 
ness of the 
statue to the 
original model 
Thus a pro- 
jected picture 
and a_ statue, 
both of which 
bear 
to the original 


likeness 





model, are 
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and the camera used as a lantern, the same marks will 
be projected on a surface located in the same position 
as the model when the photographs were taken. There- 


fore, if both instruments are used as lanterns. the two 


projections must coincide on a surface located as the 
model formerly was. For instance, suppose lantern 2 
projects the letter O of its screen on the model. The 


letter O j 3, and the impression on 
is the letter 0. Now with cam- 


era 3 used as a lantern, and with the developed nega- 


reflected to camera 


the photographic plate 


tive in the same place as when the photograph was 


taken, an image in white, of the letter 0. will be pro 
jected from 3, and will exactly cover the image in black 
But it will be noticed 


that these two images will coincide only when the 


of the letter O projected from 2 


y on a plate or screen. The plate or screen is used to project these dimensions on a block of wood o1 stone, The 


sculptor carves away et 


gh material so that the images projected from two cameras coincide 


combined, pro- 
ducing a like- 
ness which 
cannot be at- 
tained by pic- 
statue alone. When a statue is to be illumi- 
nated in this way, a number of small projecting lan- 
terns installed in the exhibit place, at the 
proper angle and distance with respect to the statue 
These projecting 


ture or 
must be 


to produce the proper illumination 
lanterns must have the same optical arrangement as 
the standard used in making the 
They may be mounted in ornamental pend- 
ants, pedestals, walls, or columns. 

With the artificial illumination of the statue, which 
is a part of the system, a most natural and lifelike ap- 
obtained. Thus two distinct effects are 
produced by the statuary; one effect in daylight as 
ordinary statuary, and another and entirely different 
effect when the illumination is produced artificially. 


camera-projectors 


statuary 


pearance is 











JuLy 10, 1909. 


THE FIRST FLIGHT EXHIBITION AND TOURNAMENT 
OF THE AERONAUTIC SOCIETY. 

As noted in our last issue, the first opportunity to 
witness aeroplane flights in the vicinity of New York 
city was given the public on June 26th at Morris 
Park Several very successful flights were made that 
day by M1 Glenn 


H Curtiss with 
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been present at the Fort Myer parade ground all the 
afternoon, waiting in the broiling sun. It was a ter- 
rifically hot day, and when the breeze came it was wel- 
comed by the spectators, but not by the Wrights, who 
refused to attempt a flight with their new machine 
save in an absolute calm. The following two days 
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The Current Supplement, 


The opening article of the current SurPpLeEMENT, NO 
1749, gives a description of a novel railway testing 


machine. Col. Sir Frederic L. Nathan contributes an 


authoritative paper on guncotton 
ture. Marine producer-gas power 





the new biplane 
he has built for 
the Society the 


longest of thest 


being almost a 
complete circull 
of the Morris 
Park race track 
in about 114 min 
ute. A half dozen 
other new aero- 
planes, built by 
members of the 
Society, were ex- 
hibited, and on 
of these was shot 
off the catapult 
in an effort at 
flight 

Next to Cur 
tiss’s flights the 
most sensational 
feature was a 
towed flight in a 
glider made by 
Mr. William H 
Martin of Cantor 














Ohio. One 
illust s 
“ ght 
ot t 
he U flight 
made by Curti 
The gl el iS 
towed at too high 
a speed by the 
Kissel car em 
ployed for this Copyright 1909 by Edwin Levick The Martin glider towed by an automobile at Morris Park. 
purpose, the re Che photograph shows the glider tilted to one side and swaying badly owing to the high speed at which it was being towed. The rope broke and the glider crashed 


ult being that it 


swayed violently 


through the fence jnst after the picture was taken 





from side to side, 


tipping up as 
shown in the 
photograph, and 
finally crashing 


into the fence 
when the tow 
rope broke For 
tunately, save for 
a sprained wrist, 
Mr. Martin was 
uninjured. He 
has repaired his 
glider and ex- 
pects to try it 
again at the next 
meet on July 5th 
At the same time 
Mr. Curtiss will 
attempt to set up 
a record for 1909 
for the Scientiri 
AMERICAN Trophy 

a record which, 
if unsurpassed 
this year, will en- 
title him to be 
declared the win- 
ner for the second 
time, and make it 
necessary for him 
to win it only 
once more to be- 
come the perman- 
ent holder 

The fact that 
even those most 
Skilled in the art 
will not ittempt 
flight with an 
aeroplane as yet 
except under the 
most favorable 





conditions, 














as 


brought out by Copyright 1909 by Edwin Levick. 


the failure of the Curtiss flying on his new biplane, built for the Aeronautic Society, at the Society’s grounds at Morris Park. 


Wright 
to try their 
chine for the first 


‘me late in the afternoon of June 28th at Fort Myer, 


because a lig ee 
e ‘use a light breeze sprang up at the last moment. 
a had adjourned specially so that its members 
co ri 2c P » 2 

uld witness a flight, and most of its members had 


only short flights of a few hundred yards were 
made, the engine developing insufficient power to 
make turns. Some damage was also sustained in 


alighting. 


brothers The photograph was taken just before making the turn during the first circular flight on June 26th. 
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and its manufac- 
is a subject very 
much in the en 
gineering eye at 
present and is dis- 
cussed by Mr. C 
L. Straub. Roger 
B. Whitman of 
the New York 
School of Auto 
mobile Engineers 
has prepared 4 
handy testing 
chart for automo 
bilists, which 
tells the chauf 
feur what to do 
when the engine 
stops. A descrip- 
tion is published 
of the casting of a 
colossal statue for 
the monument to 
King Victor Hm 
manuel Il Wil- 
helm Krebs 
writes on how 
the earth looks 
from the moon 
supplementing 
his explanation 
with excellent 
drawings 8 
Frank Aaron con 
tributes an in 
structive article 
on cocoons The 
sea, carbon diox 
ide, and the dura- 
tion of human 
life on the earth 
is the subject of 
an interesting ar- 
ticle by J C. 
Greggory. 
> 

Ingenious men 
are continually 
contriving new 
kinds of shoes, 
new suspenders, 
and hundreds of 
different kinds of 
braces, but so far 
no one has taken 
up the idea of 
making a hat 
which will hold 
on the head and 
not blow off, and 
at the same time 
not bind the head 
all around like a 
constricting band 
Some one ought 
to invent a hat 
which will  pre- 
vent baldness 
Hundreds of rem 
edies are on the 
market which are 
advertised as sur 


hair restoratives 
but not one of 
them will br 

back one hair 


once the hair fol 
licle is atrophied 
and functionless 
nor will any of 
these remedies 
prevent the fal! 
ing of hair unles 
the habits of the 
sufferers are 
changed. At best 
these remedies 
are merely skin 
irritants, which 
promote a slight 
ly increased flow 
of blood to the 
scalp. Dandruff 
cures are mostly 


fakes. The only good accomplished by these medica 


ments is the scalp massage indulged in while applying 
them, and the practitioner should make a fight against 
their use.—Dr. T, O. Cobb, in the N. Y. Med. Jour 
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A HUGE PLANETARIUM. the globe In the center of the traveling base a third and 56 minutes. In other words, the meridian pasg- ‘ 

RY GEORG I of 45-deg. bevel gears give the motion of the hori ing through New York would be back again under the : 
A wonderfi ' of the ontal shaft to a short upright. shaft, and a fourth central beam of light from the sun in 4 minutes short 
F ! Ame! pair « i5-deg. beve eal it the top of the upright of 24 hours, and the corresponding meridian on the 
listor \ | ft transfer the motion to a short horizontal shaft globe would coincide with the shadow line from the 
haft ire carried on bicycle ball bearings lens, in just that time. The earth, however, has in 
) HC Rum ection between the short horizontal shaft and one day been carried forward more than a million 
pug f e globe made by a pair of specially miles in its path around the sun, and the meridian 
Mr. H. ! t bevel gears o that while the axis of the globe of New York is therefore behind the central beam 
j V motion from the clock, through the inter from the sun by about 4,320 miles, and 4 minutes 
rm four feet me ite hafts and gears, the specially cut bevel more are required to bring this meridian under the 
. r S ay preserve an angle of 23 deg. 27 min. from the central beam, indicated by the shadow line, and so 
n ele . the axis of the globe. The complementary completes one revolution which we call day and night, 
The period of 24 hours is called the 
solar day, while the shorter period 

Dol LE TT, is the sidereal day 

the att f , oward a § ot sbetiieaninn The constantly north-pointing di. 
i o 1 o 1 re £ ; = rection of the earth's axis is also 
\ ne d the «« f ‘ f | ro represented and maintained by the 
hall 1 +} OO mile hick i . : | globe through a cleverly devised 
rt nd sun are here r \ feeaar arrangement. On the underside of 
fuced to a dist e of out 14 feet 7 the revolving wooden ring below 
| holl paper ye the globe, a circular rack is fast- 
‘ / f ened, and a suitably proportioned 
\ Aica, PPOs Bre | rane spur wheel gears with the rack, 
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- , channel iron, there is fixed a cam 
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t “= — = - — FIXES GATE . or dog, which revolves with the 











tray g ‘ rs ae F long shaft. The cam has one tooth, 

ee ol amt Pie ie ee Section through the planetarium. which engages with the spur wheel 

tive | ’ r the miniature wv d at every revolution of the long 

He rd st ha ; used in churches, angle 66 deg mir it which the axis of our earth shaft. The contact of cam and spur wheel gearing 

| : 1s 1s the pendulum nelined to the ecliptic, or plane of its orbit about with the rack, moves the wooden ring, which supports 

ew ingil hinet hel he cabinet stands o1 the sun, is thus maintained. The axis of the globe is the globe, the distance necessary to preserve the post- 
ta ind e the revolving placed, like that of the earth, so that it points toward tion of the axis of the globe always pointing north. 

oods ; P the globe, the pedestal rotates on the pole-star in the heavens The globe is therefore The requisite movement of the traveling base is 

r ba binet also carries the stere made to turn upon its axis once in 24 hours, and with made each day by the museum attendants. The ad- 

Oo] ' ’ i clock rotate tog the same axial tilt as that of our planet, and with its vance of the base represents the orbital motion of the 

on the fixed 1 The work done by the clock is poles directed as are those of Mother Earth earth in one day. On the model this amounts to 3 

prol ‘ th: that which would be required in The divergent beam of light from the lamp bathes inches. All round the planetarium there is a protect- 

moving e elght nds of a tower! loc} rhe min one-half of the globe in bright light, while the other ing handrail. On the inner face of the handrail a 

ot ed. and this clock steadil is enveloped in the comparative gloom of the hall. series of divisions is marked off, each corresponding 

tur ol t! ift ially employed to drive the Thus the recurrence of day and night is made plain to a day The whole circle of the handrail approxt- 

ho har As tl £ « required to revolve but to the beholder. The equator of the globe is divided mately indicates the earth’s path around the sum. 
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r of gear wheels is interposed nto twenty-four spaces with fractional divisions for The top of the handrail is divided into 360 spaces 

uw aft move is it would for a half and quarter hours, and the shadow from a wire representing the degrees of a circle. If there were 
lial n front of the lens of the lamp draws a meridianal cnly 360 days in the year, the divisions for days and 

MS us ! t owly driver ine upon the globe This shows the advance of “high degrees would correspond. There are 365 days in the 

natt { ' el gear noor n the center of the illuminated surface, as the year and 360 deg. in a circle. The divisions repre 

. n th globe turt continuously from west to east, as does senting the days are each smaller than the space occu- 

on the per f a vertical shaft the earth During the time the earth is making one pied by a degree. This slight discrepancy between 

art therefor I ith the hour complete revolution on its axis, it is swinging on in its each of them increases as the circle of the handrail is 
of the cl \ é rtical st journey around the sun. The rate of this motion followed round. At the end of the year the accumt 

: of 49 d t ul has been calculated by astronomers as about 18 miles lated difference is practically equal to a quarter of @ 
arene one & nat ilo second division representing a day, and thus the spectator 
- ince chanm act é V if the earth did not revolve around the sun, one has ocular demonstration of what leap year means, 


. pedestal of | OW omplete axial revolution would be made in 23 hours by the adding of one day to every fourth year. 
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PORTABLE METAL FENCE. 

demands economy in 









The growing scarcity of timber 


its use, and the employment of substitutes for wood 
wherey possible. This is one of the reasons why 
wooden fences are giving way to metal constructions. 
Other and more potent reasons are because the metal 
fence is stronger, less liable to deteriorate, less com- 


bersome, and generally more ornate. One of the lat- 
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PORTABLE METAL FENCE. 


est constructions interesting, is pictured 
This fence is unique 


built up 


in the 


accompa! I engraving. 


in that it is | The fence posts are 


into an A-shaped form consisting of two side members 
A of metal tubing, which are flattened at their upper 
ends and bolted together, while their lower ends are 


spread apart by a member B. A central plate C is 


fastened between the upper ends of the members 4A, 
and is secured to the member B by means of a wire. 
This plate C is provided with a number of openings EZ 
to receive the eyebolts F. The fence wire is strung 
through these eyebolts, the uppermost wire resting on 
top of the plate C in the slot formed between the mem- 
bers A. If desired, the eyebolts F may be dispensed 
with, and the wires can then be strung through the 
apertures FE. As the posts are merely set on the 
ground and not imbedded in it, they may be moved to 
any desired positior The inventor of this fence has 


ground on 
breed- 


grasses, 


called our attention to the fact that the 


each side of an ordinary fixed fence becomes a 


ing place for weeds, briers, and undesirable 


whose seeds ripen and are spread broadcast over the 
adjoining land. The portable fence, however, may be 
moved to one side when the field is being plowed, 
that every foot of land may be cultivated. Mr. Calvin 
Wilson of 1004 Park Avenue, Richmond, Va., has se- 
cured a patent on this portable fence 


> ++. 
IMPROVED HEAD FOR STRINGED MUSICAL 
INSTRUMENTS, 
The object of the improved head for stringed musical 


instruments which is pictured in the accompanying 


ngraving is to enable the player to string the instru- 
ment when necessary without loss of time. The pegs 


tightened may be removed 


replaced in the head without 


on which the strings ars 


trom or detaching the 
case of a string breaking a 


applied. It 


string and in new string 


may quickly be will be observed that the 


2 
Td. . 1 





IMPROVED HEAD FOR STRINGED INSTRUMENTS. 


head is in th 
re Sides to 


form of a box with holes passing through 


receive the pegs, but notches are cut 


through the s des, leading to alternate holes. The 
string ic P 
tring is knotted at one end in the usual manner so 


that it may be | 


eadily caught in the tailpiece while the 
Opposite end is fitted into a slot in the peg and is 
wound thereor The peg is seated in the head by in- 
serting its her end into the hole and lowering it 
Beaty through the notch into the opposite hole. The 
String is the ened until it has been properly 
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tuned. Thereupon the peg is jammed into the hole 
so as to prevent it from turning. It is the object of 
the inventor to provide a number of pegs each wrap- 
ped with a string so that in case of a string breaking 
the old peg may be lifted out of the head and the new 
string and peg inserted in its place. In this way the 
operation of replacing a string will consume a mini- 
mum time and will not seriously interrupt the playing, 
particularly in an orchestral production. The actual 
time consumed in taking out a broken string, putting 
in a new one, 


and tuning it is 15 seconds. The opera- 


tion can be performed in the dark. The holes and the 
notches for the pegs are tapered to correspond with 
when the latter is tight- 
ened to a sufficient degree and jammed into the hole it 
will be held in place with the The 
construction does not limit the head to any particular 
form. It may be made plain as in Fig. 1, or with the 
usual fancy Fig. 2. Mr. Arthur 
S. Leslie, of British Columbia, Canada, is 
the inventor of this new form of head for musical in- 
struments 


the taper of the peg so that 


requisite friction. 


scroll as indicated in 
Sapperton, 





New Use of Paper, 
annually 425,000 tons of 
260.000 tons, France 190,000 tons, Aus- 
tria 155,000 tons, and Italy 120,000 But the 
United States and paper than all 
Europe, the annual production amounting to 1,330,000 
tons. A French journal mentions the following novel 
uses of paper in 
Roofs of paper 
proven successful. 


Germany manufactures 
paper, England 
tons. 


makes uses more 


America: 
and compressed pulp 
A Chicago firm makes paper gar- 

flexible, 

used in hospitals. 


wood have 


ments which are so light, and convenient that 
they are largely 
of the bark of the 
sized finely 
posed and sewn together. The garments have narrow 
bindings, fast- 
Paper cigars are made by steeping paper pulp 


The paper is made 
tree and is tub- 
super- 


paper mulberry 


and craped. Several sheets are 


woolen buttons, buttonholes and other 
enings. 
in a decoction of cigar clippings, 


and rolling the sheets 


passing 
into the 


for ten days 
it between cylinders 
form of a cigar. 
Paper bottles and grain bags are made in Philadel- 
phia. A paper 
which, according to the inventor, is more durable as 
than the 


recent invention is the horseshoe 
and eliminates all 
is attached, not by 


well as lighter iron shoe 


danger of injury to the hoof as it 


nails, but by cement. Two German engineers have in 
vented a sort of reinforced paper, composed of paper 
pulp, canvas, linen and raw silk, reinforced with steel 


wire. The new material is light, waterproof, fireproof 


and suitable for the construction of vessels, including 


warships, automobiles, and other vehicles, for rail- 


ways, street pavements, and many other uses. 
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PADLOCK WITH INCASED BOLT. 
A padlock as commonly made offers but slig 
The lock itself may be of 
construction, so that it is well nigh impossi- 
pick it, but that little 
without touching the 


zht secur- 


ity against thieves most 
elaborate 
ble to 


can be 


matters when the door 


opened lock, merely by 
one of the 
is passed. The 
fact that the 


This weakness is very 


sawing off 
bolt 
lies in the 


filing or eyes through 


which the 


screw 
weakness of the pad- 
bolt 


over- 


lock screw eyes and 


are unprotected. cleverly 


lock herewith having the 


lock 
eyes, completely 


come in the illustrated by 
bolt 


casing is made 


casing of the extend over the and screw 


inclosing them. The 


in two forms, one for double doors, which is of 
hemispheroidal shape (Fig. 1), and the other for 
single doors, which has the form of a section of a 


The 
them are 


with the bolt 


section in Fig 


(Fig. 2). 
through 
3. It will be 
shugly against the 
as to offer little grip for a tool, 
attempt to force the lock. The 
bolt, 


sphere screw eyes 
shown in 


that the 


passing 


observed casing fits very 


doors, and its form is such 


very should anyone 


locking mechanism 


ic contained in the as shown in sectional view, 


Fig. 3. The bolt comprises a cylindrical barrel A, 
into which is fitted the sleeve B, the latter being 
formed with a head C, through which the key is in- 
serted. Within the sleeve are the tumblers and lock- 


which are 
is ful 


heads D, 
locking dog EF 


ing dog mounted in a pair of 


secured to a central stem. The 


crumed in the lower head D, and is provided with a 


curved extension against which the plate F is pressed 
by the 


end of the 


coil spring G. causes the upper 
dog E to 


barrel A 


The spring G 


project through an opening in 
recess in the 
retaining the bolt in the 
bolt, it is 
so that the 


the slot 


and to enter a 
thereby 


unlock the 


sleeve B and 


casing of the lock, 
locked 


to turn the heads D within 


position. To necessary 


the sleeve 3B, 
dog will be brought into register with indi 
cated by dotted lines at H, and the spring @ will then 
with the mechanism it 
to the position shown in Fig. 1. The bolt 


taking hold of the 


contains 
may then 
projecting sleeve 


force out the sleeve 
be drawn out by 
The tumblers /, 
PD, enter 
prevent 


which are mounted to slide in heads 


sleeve RB, and normally 


until they have 


bayonet slots in the 


the dog from turning been 


3! 


against the pressure of springs AK suffi 
bayonet 


down 
to enter the lateral 

The barrel of the key 
exactly the 


forced 
ciently 
slots. 


extensions of the 
is slotted, so as to press 


the several tumblers to required extent. 
when the key 


Any 


Then is turned, the tumblers and dog 


will be turned. number of combinations may be 





PADLOCK WITH INCASED BOLT. 


had by changing the 


one so desires, he 


depth of the slots. If 
the combination of his 


bayonet 
change 
the tumblers from their seats 


may 
taking out 
heads D, 
to another. Of 


own lock by 
within the 
position 


and transposing them from one 
course, in such a case a new 
key would be required, so as to depress the tumblers 
of this improved 


Street, 


to the proper degree. The inventor 
padlock is Mr. Raffaele Feola, 40 
New York city 


Stuyvesant 

—> _.- e+» 

METAL RAIL BASE AND CROSS TIE FOR RAILWAY 
TRACKS. 

Time was when railroad tracks consisted of 
rails faced with a strip of sheet metal. Such construe- 
No doubt the 
construction, in 


wooden 


tion seems absurd to us now time will 


come when our present track which 


the rails are secured to wooden ties, will seem as 


absurd The objections to wooden ties are many, and 
have so often been referred to in these columns, that 
it is not necessary to enumerate them now A sub- 


stitute for the wooden-tie construction is illustrated in 


the accompanying engraving. The rails are laid on 
metal base plates indicated at A 
provided with a flange 
letter B It 
base plates extend 


Each base plate is 


along its inner edge, which is 


denoted by the will be observed that these 
longitudinally under the and 
them. At 


plates are connected by means of cross 


rails, 
form a continuous support for frequent in- 
tervals the base 
ties C, which are also provided with a flange along one 
edge This 
D, and is imbedded in the 
to provide 
to the 
are fastened in place 


extends downward, as indicaied at 
ballast of the 


an anchor for the tie. The 


flange 
roadbed 80 as 
secured 

which 


upturned flanges 


rails are 
base plates and ties by means of clamps 2 
with bolts. The 


B, of the base plates afford abutments, against which 
the ballast is packed Thus they guard against lateral 
movement or distortion of the track, while the flanges 
D, of the ties prevent longitudinal movement or creep 














METAL RAIL BASE AND CROSS TIE FOR RAILWAY 


TRACKS. 
ing. The flanges D; also serve as guard rails to catch 
and retain the wheels of a derailed train or car The 


base plate provides a smooth surface for the derailed 


car, obviating injury or shock which results from a 
car bumping over the ordinary ties. The continuous 
bearing for the rails provided by the base plates pre- 


which 
Temple 
Ohio, have 


hammering 
Murray A 

ferlin Heights 
a patent on this tie 


vents low joints with the resultant 


soon wears out the track Messrs 


and Harry C. Temple of 


just secured construction, 
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You can see and feel the difference the minute you 
get this weapon in your hands. The Triple Action 
is the safety principle. It’s the real and only in- 
built safety principle, just as the Hopkins & Allen 
Safety Police is the only triple-action weapon in 
existence. Go to your dealer. Have him show you 
a Hopkins & Allen Triple Action Safety Police. 
You'll understand at a glance the advantages of its 
exclusive safety-action. 


The instant you pull the trigger the 
hammer cocks, then lets drive at the 
Triple Action Means fring-pin straight and hard ; the secoad 
it hits the firing-pin, the instant the shot is fired, the third 
movement instantly lifts the hammer up and above the firing- 
pin, away “—-* it, out of all rossible contact with the finng- 
pin. There it lodges pena , safely—firm, fixed and im- 
movable against a wall of solid st el. The weapon will not, 
cannot fire again unless you actually pull the trigger. 


Here's What the 


The New Army Grip gives a strong, firm hold and adds to 
the effectiveness of thevevolver. 32 and 38 calibre, 4 inch 
barrel, nickeled finish, $9.50; blued finish, $10.00. For 
sale at all good hardware and sporting g stores, but if 
your dealer does not have it, we will send one to you 
post-paid on receipt of price 
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wayports. A special steamer leaves 


Cleveland twice a week direct for Macki- 
nac, stopping at Detroit every trip and at 
Goderich, Ont., every other trip. 


Send 
two cent stamp for illustrated Pamphlet 
and Great Lakes Map. Address: L. 
G. Lewis, G. P. A., Detroit, Mich. 


Rail Tickets 
available oa 
» ali Steamers 


P. H. McMILLAN, Prest. 
A. A. SCHANTZ, Gen, Mgr. 
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Mackinac 
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Oldest and largest makers of high- wheeled 
automobiles in the world. id's record 
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Built of ates like government torpedo boats 


the largest boilders in the 
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Write today for complete Catalog, _ 


The New Mullins 1909 Models 


Designed by the world’s greatest naval architects—Whittelsey & Whitaker, of New York. N.Y 


They cannot 
= me bailing or drying out—always dry, clean, comfortab! 
world Ta os, Motor 
earn all about these wonderful boats 


W. H. Mullins Company, 118 Franklin Street, Salem, Ohio. 
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For One Automobile Trouble and 
a Cure, Try Dunn’s “All Right” 
Spark Plug; 16 inch pipe thread 
and also French Metric. Price $1.50. 
Guaranteed Forever 


DUNN MACHINERY CO. 
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2103 H. P. Bare Engine $ 


Swiftest, most powerful, efficient and re- 
liable 2-Cycle engine of its size on earth ~ 


i has no eqna! Ketter than a gasoline : 
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The Leading Sogeeien Paper of a World. 
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THE ENGINEERING NEWS PUBLISHING CO. 


"x 13", weekly. 
If you “aa locate desired engineering equipment write our “ Readers Want " department. 
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